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CLAIMS : 

What is claimed is: 

1. A diagnostic method for disseminated or invasive candidiasis comprising: 

a. contacting blood serum with a composition containing a substantially 
bichemically pure preparation of a cytoplasmic antigen of C. albicans, said 

apparent molecular weight selected from the group consisting of 
48-52 Kd, 35-38 Kd and 120-135 Kd, said antigen being detectable in humans during 
disseminated candidiasis but not during non-invasive C. albicans infections; and 

b. detecting antibody bound by the antigen of said preparation. 

2. A diagnostic method according to claim 1 wherein the detecting means is 
selected from the group consisting of latex agglutination, radioimmunoassay, 
enzyme-linked immunosorbent assay, and immunoblot assay. 

3. A diagnostic method according to claim 1 wherein the antigen is the 48-52 Kd 
antigen . 

4. A diagnostic method according to claim 1 wherein the antigen is recognized by 
monoclonal antibody produced by a hybridoma selected from the group of hybridomas 
consisting of ATCC #HB-8397 and ATCC #HB-8398. ^ f y 

5 A substantially biochemically pure preparation of a cytoplasmic antigen of C 
albicans, said antigen having an apparent molecular weight selected from the group 
consisting of 48-52 Kd, 35-38 Kd and 120-135 Kd, said antigen being detectable in 
humans during disseminated candidiasis but not during non-invansive C. albicans 1 
infections . 

6. A preparation according to claim 5 of the 48-52 Kd antigen. 

7 A substantially biochemically pure preparation of a cytoplasmic antigen of C. 
albicans which is recognized by a monoclonal antibody produced by a hybridoma 
selected from the group of hybridomas consisting of ATCC #HB-8397 and ATCC 
ffHB-8398 . 
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School of Biomedical Sciences, Curtin University of Technology, Bentley, Perth, 
Australia. 

Reported targets of the specific immune responses to Candida albicans in human 
candidiasis include a 47-kDa breakdown product of a 90-kDa heat shock protein 
(HSP 90) (R. Matthews and J. Bumie, FEMS Microbiol. Lett. 60:25-30, 1989) and 
the 48-kDa enolase (K.M. Franklyn, J.R. Warmington, A.K. Ott, and R.B. Ashman, 
Immunol. Cell Biol. 68:173-178, 1990). These proteins are immunodominant 
antigens of C. albicans. Western blotting (immunoblotting) and immunoprecipitation 
were used to investigate the humoral response in a mouse model of systemic 
candidiasis. Resolution of systemic candidiasis in CBA/H mice is associated with a 
high level of antibody reactivity to C. albicans antigens. A significant antibody 
response against a non-HSP antigen of 96 kDa which was distinct from the C. 
albicans HSP 90 antigen was detected. Significant antibody reactivity against an 
HSP of 75 kDa was also detected. We concluded that resolution of C. albicans 
infections in CBA/H mice was associated with antibodies to an HSP and a non-HSP 
of 75 and 96 kDa, respectively. 
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Reported targets of the specific immune responses to Candida 
albicans in human candidiasis include a 47-kDa breakdown product of a 90-kDa heat shock protein (HSP 
90) (R. Matthews and J. Bumie, FEMS Microbiol. Lett. 60:25-30, 1989) and the 48-kDa enolase (KM. 
Franklyn, J.R. Warmington, A.K. Ott, and R.B. Ashman, hnmunol. Cell Biol. 68:173-178, 1990). These 
proteins are immunodominant antigens of C. albicans. Western blotting (immunoblotting) and 
immunoprecipitation were used to investigate the humoral response in a mouse model of systemic 
candidiasis. Resolution of systemic candidiasis in CBA/H mice is associated with a high level of antibody 
reactivity to C. albicans antigens. A significant antibody response against a non-HSP antigen of 96 kDa 
which was distinct from the C. albicans HSP 90 antigen was detected. Significant antibody reactivity 
against an HSP of 75 kDa was also detected. We concluded that resolution of C. albicans infections in 
CBA/H mice was associated with antibodies to an HSP and a non-HSP of 75 and 96 kDa, respectively. 
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• Cardenas-Freytag, L., Cheng, E., Mayeux, P., Domer, J. E., Clements, J. D. (1999). Effectiveness of a 
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against Systemic Candidiasis. Infect. Immun. 67: 826-833 r Abstract] [Full Textl 

• Martinez, J. P., Gil, M. L., Lopez-Ribot, J. L., Chaffin, W. L. (1998). Serologic Response to Cell Wall 
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Rev 62: 130-180 FAbstract] TFull Text] 
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Romam, L., Cassone, A. (1998). A 70-Kilodalton Recombinant Heat Shock Protein of Candida 
albicans Is Highly Immunogenic and Enhances Systemic Murine Candidiasis. Infect Immun 66- 
2154-2162 FAbstractl FFull Textl 
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Candida albicans antigens which reacted with immunoglobuHn E (IgE) antibodies of 57 allergic patients 
were detected by immunoblotting. Of the various antigens, the 175-, 125-, 46-, 43-, and 37-kDa antigenic 
components reacted most frequently with the patient sera. To purify the major antigens, C. albicans cells 
were fractionated. The 46-, 43-, and 37-kDa antigens were recovered in cytoplasmic fractions, but the 175- 
and 125-kDa antigens were not recovered in any fraction. The 46-, 43-, and 37-kDa antigens were purified 
from cytoplasmic fractions by DEAE and PI 1 ion-exchange chromatography. Antigens were isolated by 
cutting bands out of sodium dodecyl sulfate-polyacrylamide gels. The purified components confirmed by 
immunoblotting were next processed for amino acid sequencing. Parts of the sequences of the 46-, 43-, and 
37-kDa antigens had significant levels of homology with Saccharomyces cerevisiae glycolytic enzyme 
enolase, phosphoglycerate kinase, and aldolase, respectively. Rabbit IgG antibodies prepared against the 
46- and 43-kDa antigens sfrongly cross-reacted with the homologous proteins of S. cerevisiae. However, S. 
cerevisiae enolase and phosphoglycerate kinase did not cross-react with IgE of patient sera. This result ' 
suggests that IgE antibodies against only small parts of their epitopes are elevated in the allergic patients. 
Since enolase is reported to be a major antigen for systemic candidiasis, this enzyme may be the 
immunodominant protein in both allergies and fimgal infections. 
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School of Biomedical Sciences, Curtin University of Technology, Perth, Australia. 

An isoprotein of enolase from the yeast Saccharomyces cerevisiae was reported to be 
a heat shock protein. The possible role of the C. albicans enolase as a heat shock 
protem was therefore investigated. The de novo synthesis of C. albicans enolase 
protem and mRNA did not increase during heat stress, but remained constitutively 
expressed. Amino acid similarity to the heat shock proteins suggests that although 
the C. albicans enolase is not a classical heat shock protein, it may be a member of a 
group of constitutively expressed, structurally related proteins, the heat shock 
cognate proteins. 
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School of Biomedical Sciences, Curtin University of Technology, GPO Box U1987 
Perth WA 6845, Australia. 

The 48 kDa glycolytic enzyme, enolase, has been identified as an immunodominant 
antigen in Candida albicans infections. It has also been identified as an important 
fungal allergen. Enolase fi-om a number of medically important Candida species has 
been purified using a tv^^o-step anion- and cation-exchange chromatography method 
that was preceded by an organic extraction. The enolases purified by this method 
have a high specific activity and the procedure is 40% efficient, with an average of 5 
mg of enolase/g of Candida cells. The purification of native enolase fi-om medically 
important Candida species will enable the immunological significance and 
interspecies relationships of this major fiingal antigen to be investigated. 
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INVENTOR - INFORMATION : 
NAME 

US -CL- CURRENT: 530/350; 435 /7_^ 
CLAIMS : 

I claim: 

sulfate-polyacrvlamide a J ^Lt ^^^^'^^^^'^ by sodium dodecyl 

for chit?n InrflTit^ttT'oU^^^^^^^ said chitovibrin has affinity 

obtained from or is identical to a Sote^n ih^! ''7^^''^^'' ^"'^ chitovibrin is 
bacteria of the genus Vibrio induced b^ JL n^e^r '""T f ^^^^^ions from marine 
or cellobiose; wherein said chSoJIbrin hit ? °^ 't^'^^''' =hitin oligomers, 

wherein said chitovibrin binds chiJi^ L^^ an isoelectric pH of about 3.6; 
chitovibrin binds to chitiJ in aaJeous °^ ^^"""^ ^' wherein said 

concentrations from 0 M Na?l ?o aSou? 4 m m^p?"' throughout a range of NaCl 

no hydrolytic activity towards cStS towards''ch •f'^'^'^^'" '^"^ chitovibrin has 
chitobiose. cnicin, towards chitm oligomers, or towards 

2. Substantially pure chitovibrin as recited in rl^^m i 
amino-terminal sequence of said chitoWbS is SEQ iS n6 

is oStL'S'S^ ^t^^^S^^^:^' -h-ein said chitovibrin 

the Vibrio parahemolyticursiraL L;iSracJessior^'\'^°'" secretions induced in 
presence of chitin, chitin oligomers! ceUobiose ""^"^^ 

4. A substantially pure polypeptide, wherein: 

i^^'^^^^^^jTL^-^' for chito-oligomers dp9 and 
chitin oligomers, or toSardS chitobiose - aS ^^^"^^"^^ towards chitin, towards 

laig:rtSE%^'f:ii:.L^^:^^S^ a^SIr^^^- ^5^^^^" chitovibrin is a 
sulfate-polyacrylamide gel e^c^rophoSis tS nh^ ^"r"*^"^^ ""^i""" d°'^«cyl 
chitin and for chito-oligomers djs an^^ir^e^ tS > ^^^^"i"ity for 

IS Identical to a protein obtained from secreMo^c f ^^ovibrm is obtained from or 
genus vibrio induced by the presence of cMM^ ^•5^°'" T^''^"^ bacteria of the 
the chitovibrin has an isoelectric pH of abn,^^' .""^^J? oligomers, or cellobiose; 
at an optimum pH of about 6; tSfchiL^Lnn binH^■/''^''^^''°^^^^^" ^^"^^^ ^hitiA 
throughout a range of NaCl concentr^M^n^^ ^ ^° chitin in aqueous solutions 

chitovibrin has L hyd^^^Jt^c "^iJitT^owaS: chJtJf ' " ^^^^^ 

or towards chitobiose. "-ivicy towards chitm, towards chitin oligomers. 
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sulfate -polyacrylamide gel electrophoresis sfii^^.f determined by sodium dodecyl 
optimum pH Of about 6; laid polSSe biAds Jo cM^in'^'i^L'''"''" '^t''" 
throughout a range of NaCl cLc^^tLtionr^rom'o M^NaS Jo TNaCl'^"^ 
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NAME PTTY rnrr^^rrnr. 

^ ^-^TY STATE ZIP CODE COUNTRY 

haxne; Roger A. Baton Rouge la 

US-CL-CURRENT: 435/7^; 435/34, 435/35, 435/7^, 436/518 
CLAIMS : 

I claim: 

1. A method for detecting chitin in a sample, comprising the steps of: 
(a) contacting the sample with a substance comprising chitovibrin; and 

Wherein =aid ch?toefb?""s LtMnSIJc/o' iride^i;^; lo""" 
detJo™Mf laber*^"" chitovibrin is conjugated to a 

7. A method as recited in claim l, wherein the sample comprises an animal body 
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fluid, a human body fluid, a plant fluid, potable water, or a beverage 

dete«™U°LKl"""^ " '"9ent additionally comprises a 

eUctron-dense compound, and « „z^e ' """"P""". = dye, .„ 

n^uirrL^rboTf1.^- f i-,:-^^^^ 

ilspecSglhe'^Slllor^h^^pLL'Acf or\^ r'^^.'^^P^^ ^'^^ -"P--^ 

cell walls. presence of chitovibrin bound to chitin in fungal 

lns^^^c'^^°Ll\i:;il'^^^^^^ step comprises 

scars. ^ presence of chitovibrin bound to chitin in yeast bud 

t'he sa;pL'°witra':;L\1nL'™risLg TZlt^.Tf'^''''. ^'^^^ °^ contacting 
for the presence of said polJ^epUde bound J^chltf^' ^^^P^^^ing the sample 

indicates the presence of'^chEIf Jn thnfmpL; i^:r;in "^^""^ P°lypeptide 

i:rg:;f^L°'r?!fX\^^,jL''SlrnrLSiJi?i:"^ for.chito-oligomers dpS and 
chitin oligomers, ^r'ToSj^ds ^hitSbiSse; anS "''"'"^ 

from\1e ^ro^^Sytl^ bre^SiS'of 'rt^ • ^ • '^^^ '^^^ ^° ^ polypeptide obtained 

Vibrio paLhemnoIyticu" sSrp^l'y^eptJde Jas a^m^jfc^r^"' ^^^^^^^ ^"^^^^^^^^ °^ 
as determined by sodium dodecvl sSS^P noVx^L f"!?^^!^^, weight about 80-85 kDa 
polypeptide binds chitTn a^ a^ optimum of Zu?"^ electrophoresis; said 

chitin in aqueous solutions throuahon^ f ^ Polypeptide binds to 

NaCl to abo2? 4 M nS; SJere^n cSto^ibrinT ! concentrations from 0 M 

weight about 134 kDa as determined ^ ^ ^^f^^"" protein of molecular 

electrophoresis; ^^erllntiiroi'iitin^^^^^^^ ^el 

^^^ZrX^^^ chitovSif Ltit^aLeTfS or is 

Vibrio induced Ey the PrL^-Tof^-h^t---;^^^^^ ^^^^J^^ 
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□ 21. 5707816 . 06 Feb 97; 1 3 Jan 98. Immunological cross reactivity between Candida and human 
tissue or food antigens. Vojdani; Aristo. 435/7.21; 435/7.31 435/7.32 435/7.9 435/7 92 435/7 93 435/7 94 
435/7.95 436/174 436/514 436/530. G01N033/53 G01N033/567 G01N033/554 G01N033/542 



□ 22. 5705352 . 27 Feb 95; 06 Jan 98. Multiple drug resistance gene of Aspergillus fumigatus Peerv 
Robert B., et al. 435/731; 435/6. G01N033/53 G01N033/569. 



□ 23. 5541077 . 13 Dec 94; 30 Jul 96. Fungal stress proteins. Bumie; James P., et al 435/7 31 - 
435/7.92 435/7.95 436/530 436/534 436/81 5 530/387.9 530/388.5 530/389.1. G01N033/569 C07K016/14. 

□ 24. 5187064 . 20 Dec 88; 16 Feb 93. Monoclonal antibodies and methods for fungal pathogen 
detection. Petersen; Frank P., et al. 435/7.31 : 435/34 435/341 435/7.9 436/518 436/548 530/388 5 
C07K015/02 C12Q001/04 G01N033/577. 



□ 25. 5110723 . 25 Feb 91 ; 05 May 92. Method for providing chemically or biologically useful moiety 
from water-compatible reducible compound. Mura; Albert J., et al. 435/4- 422/56 435/7 21 435/7 31 
435/7.32 435/805 436/164 436/166 436/169 436/174 436/904. C12Q001/00 ' '~ 



□ 26. 5043267 . 16 Jan 90; 27 Aug 91 . Method for rapid detection of bacterial and fungal infection 
Richards; James C. 435/7.31; 435/7.32 435/7.33 435/961 436/17 436/174 436/177 436/519 436/522 
G01N033/53. 



□ 27. 4879217 . 28 Apr 87; 07 Nov 89. Test for Rhizoctonia brown and yellow patch. Petersen- Frank 
P., et al. 435/7.31; 435/34 435/341 435/810 435/91 1 435/939 436/548 530/388.5. G01N033/569 ' 
C12Q001/04 C12P021/00 C12N005/00. 

□ 28. 4845197 . 09 Sep 85; 04 Jul 89. Monoclonal antibodies and methods for fungal pathogen 
detection. Petersen; Frank P., et al. 530/388.5; 435/188 435/341 435/7.31 435/948 435/975 436/518 
530/391.3 530/864. C12N005/00 C07K015/04 A61K039/395 



□ 29. 4806465 . 30 Mar 87; 2 1 Feb 89. Cytoplasmic antigens of Candida albicans and methods of 
using the same. Buckley; Helen R., et al. 435/7.31 : 435/70.21 436/518 436/548 530/371 530/388 5 
G01N053/00 A61K045/00 A61K035/72 C07K015/04 



□ 30. 4803155 . 27 Feb 86; 07 Feb 89. Monoclonal antibodies to Sclerotinia homoeocarpa Petersen- 
Frank P., et al. 435/7.31; 435/34 435/7.5 435/810 435/91 1 436/518 436/548 436/808 530/388 5 530/391 1 
530/391.3. G01N033/53 G01N033/577 C07K015/14 ' 
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□ 31. 4678748 . 09 Nov 8 1 ; 07 Jul 87. Process for the production of immunobiological preparations 
apphcable in the diagnosis, prevention and/or treatment of Candida guilliermondii infections Sutka- Pal et 
al. 435/71.1; 424/274.1 424/275.1 435/255.4 435/255.7 435/259 435/7.31 435/921 435/961 C12P021/00 
G01N033/569C12N001/16A61K039/00. 

□ 32. 4670382 . 1 6 Jan 84; 02 Jun 87. Monoclonal antibody to Candida albicans cytoplasmic antigens 
and methods of preparing same. Buckley; Helen R., et al. 435/7.31 : 424/141.1 435/341 435/7 92 435/70 21 
435/948 436/548 530/388.5 530/389.1. G01N033/54 C12N015/00 C12N005/00 C12R001/91 



□ 33. 4582791 . 07 Oct 83; 1 5 Apr 86. Reducing non-specific background in immunofluorescence 
techniques. Khanna; Pyare L., et al. 435/5; 252/301.16 435/7.1 435/7.23 435/7 31 435/7 32 435/7 36 
435/975 436/519 436/548 436/800 436/825. G01N053/00 G01N033/571 G01N033/554 G01N033/53 



□ 34. 4054646 . 27 Aug 75; 1 8 Oct 77. Method and apparatus for detection of antibodies and antigens 
Giaever; Ivar. 435/5; 324/158.1 422/56 427/250 428/336 428/434 428/469 428/478 2 435/7 21 435/7 31 
435/7.36 436/508 436/525 436/805 436/806 436/818 436/820 530/389.1 530/389 4 530/389 5 530/413 
530/806 530/811 600/310. G01N021/06 G01N033/16. 



□ 35. 4051232 . 12 Aug 75; 27 Sep 77. Serologic test for systemic candidiasis. Protzman; Walter P 
et al. 435/7.31 ; 435/13 436/515 436/811. G01N033/16 G01N031/02. 
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